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A real-time crop sensor for site specific input application is the new innovation in the field of precision 
agriculture. The Green Seeker® crop sensor is an active light source optical sensor that is used to measure plant 
biomass and display as NDVI (Normalized Difference Vegetation Index). When you pull the trigger, the measured 
NDVI reading appears on the LCD display immediately. Green seeker is used for various purposes in precision 
farming like measure of crop nitrogen deficiencies, prediction of yield potential, crop conditions, measure 
application of fertilizer at variable rates and control chemical applications, weed mapping, biomass and plant 
canopy measurement. The active light source is a major advantage of the Green Seeker sensor. 
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Nitrogen (N) is an essential plant nutrient 
and, next to water, is the most yield limiting factor. 
Initial sensors developed in 1989 focused on 
detecting and spraying weeds.  
In 1990, the first order bindweed detector/ 
sprayer was evaluated [8].  
By 1992, the first discussion between BAE 
and PSS researchers at OSU, Team-VRT (variable 
rate technology) took place concerning the 
possibility of sensing biomass. Through previous 
research, it was known that the biomass of winter 
wheat could be used as an indicator for N need. 
 
 





During 1993 and 1994, the first sensor 
readings were taken from ongoing N rate 
experiments in Bermuda grass conducted at 
Oklahoma State University, Stillwater, OK, and the 
Noble Foundation, Ardmore, OK [2]. 
In March 1996, the very first variable rate N 
applicator was demonstrated to the public at a public 
field day in Hennessey, OK, where more than 100 
people attended [8]. In March 1996, the very first 
variable rate N applicator was demonstrated to the 
public at a public field day in Hennessey, OK, 
where more than 100 people attended [8].  
 
Variable rate fertilizer 
To avoid agricultural land leaching, soil 
erosion and environmental pollution on unrealistic 
application of fertilizers, farmers have at their 
disposal two efficient means, namely: agrochemical 
mapping of land and use of fertilizers with variable 
application [7, 10]. 
 







ProEnvironment 12 (2019) 116-120  
116 





The optical sensors for assessing the 
condition of crops are based on analysis of the 
wavelength of the light reflected by the vegetal 
mass, i.e. the measurement of the wavelength 





















































Figure 3. Differences in reflected light between a healthy and unhealthy leaf [6] 
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How it works 
The nitrogen sensor uses sunlight as a 
source of passive light. It calculates the spectral 
reflection of the culture by detecting the incident 
light of the sun and the light reflected by the 
culture [7]. Then, to calculate the N supply, the 
sensor uses the transfer function between the 
spectral reflection parameters and the N quantity 
of the culture [1, 3]. 
Downward sensor - Receives the light 
reflected by the crop, consisting of a mirror 
window, a strip filter, lenses, and a photocell. 
When the solar light with a certain flow density ω 
is reflected by the culture, it generates in the 
photocell an ISCD current according to the 
relation [4, 9]: 
ISCD = S '× Hdownward = S' × β '× N × Ψ 
S'= the responsiveness of the photocell 
Hdownward = the light received by the 
photocell 
β '= the diminishing value of the photocell 
N = culture reflection 











Figure 4. Optical sensor design [6] 
Greenseeker system 
   Main Characteristics:  
• is an active system;  
• is an online system that can also be used 
offline;  
• Measures in the range of red light and near 
infrared light;  
• each sensor measures 100 times per second;  
• Zoning maps may be recorded by soil types;  
• can be used independently because it can 
communicate with almost all fertilizers with 
the ISOBUS command;  
• Calculates the Normalized Difference 
Vegetation Index (NDVI);  
• the fertilizer standard (solid, liquid) is applied 
in relation to the measured values of the NDVI;  
• The Greenseeker software takes over the 
calculation of the application quantities and 
order the granulated fertilizer spreader or the 
sprayer.  
The operating principle: The Normalized 
Differential Vegetative Index (NDVI) is 
calculated from the red bands and near infrared, 
this is equivalent to a physical examination of the 
plants in relation to [10]:  
 Plant biomass  
 Yield of crops  
 Plant nitrogen  
 Plant chlorophyll  
 Water stress  
 Plant diseases  


























Figure 5. The operating principle 
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Green Seeker can detect areas with 
different nitrogen inputs, e.g. caused by the 




















Figure 6. Spatial maps for the qualitative and quantitative assessment of fertilizer application [11] 
 
Acknowledgements: The GreenSeeker® system 
maximizes the return on investment in nitrogen. If 
ideal growing conditions promise a high yield, 
enough N is applied to achieve that yield. If the 
environment will not support a large yield, 
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